Introduction
The existence of large informal labor markets in developing countries has attracted renewed attention because of their connection to poverty, low productivity, and lack of social protection.
One issue of concern is whether non-contributory programs introduced to address the lack of social safety nets for those not in the formal sector are providing perverse incentives for formal sector workers (Levy, 2008) . This issue is of particular relevance in Mexico, as other work has shown a relatively high degree of mobility of workers in Mexico between the formal and informal sectors. This feature has often been raised as evidence that formal and informal sectors are not segmented. Maloney and Bosch (2006) show high labor mobility and that entry and separation rates are not significantly different across the two sectors. In addition, the probability of movement between sectors does not depend on the age of the worker, which seemingly contradicts the hypothesis that informal workers line up to get formal jobs. Maloney (1999) finds that wages sometimes increase and sometimes decrease as a worker moves from one sector to the other, and that the substantial flows in both directions persist even in periods of economic expansion. Madrigal and Pagés (2008) and Maloney (2004) find that workers value features of informal work such that it should not necessarily be taken as an inferior or residual employment option. What remains a question is whether the existence of SP has motivated some households to stop paying into SS to be able to qualify for free health insurance. Or, alternatively, if the availability of SP discouraged workers in the informal sector from seeking formal sector jobs covered by SS.
The issue of whether the well-intended program to expand health care also delivers unintended consequences in the form of disincentives to work for formal firms or to make SS contributions has larger implications for the economy. To the extent that firms in the formal 3 sector are more productive and provide the bulk of the tax revenues (both through VATs and SS contributions), the decline in the share of workers in the formal sector can reduce aggregate productivity and tax revenues. If the disincentive effects are strong enough, they could also jeopardize the sustainability of the social insurance system.
There have been efforts to monitor and quantitatively assess the impact of SP. Some papers find very small or no effects (e.g., Azuara and Marinescu, 2011; Barros, 2008; CamposVazquez and Knox, 2008) , while Bosch et al. (2010) provides aggregate results that SP may help explain a decline in formal sector jobs. A paper looking at a different health insurance program in the Federal District also provides suggestive evidence of an effect on participation and wages (Juarez 2008) . This paper addresses some of the data limitations, concerns about omitted variables, endogeneity, and institutional features of the SS and SP programs that have not been adequately addressed in the existing literature. This paper makes five contributions to the existing literature. First, it exploits the panel nature of the data. The existing papers have either used aggregate data or repeat cross-sections that cannot control for unobserved heterogeneity. Second, we use more disaggregated measures of SP. Existing papers fail to capture the full variability of SP, either looking at state-level or annual measures, when the rollout occurred across municipalities within states over time, with municipality data available quarterly. We also confirm that the rollout of the program was not endogenous to the level or trends of formality within municipalities. Third, we take into account additional institutional features of SS and SP, i.e., that an individual is covered not only based on their own employment status, but also that of their spouse, and in some cases, their parents. None of the existing studies have considered the joint decisions of members within the same household, that one member's participation in the formal sector or contributions to SS extends coverage of SS to other household members (spouse and dependents). Fourth, other papers have paid little attention to whether the adjustment was a temporary one, i.e., whether there was a level shift in the size of the formal sector, whether the rates of transition in and out of the formal sector themselves shifted, or whether wages were affected by SP. Fifth, most papers have focused on the earliest rollout periods, when the program covered only a small fraction of the population and found little effect of the program. This paper looks at a longer period, from 2000 to 2009. 4 In this paper, we have data on almost 10 million individuals in rotating panels from 2000 to 2009. Individual panel data allows for improved control of individual characteristics and assessing whether SP affects labor market dynamics. It also allows us to test whether different subgroups of households or different individuals within the household are more sensitive to SP.
We can also control for the potential endogeneity of the employment decision based on the decisions of others in the household.
We find that SP does impact the decisions of workers, generating a moderate increase in the share of workers in the informal sector. Exploiting variation both over time and across municipalities, the effects of introducing SP results in a decline in the share of households with SS of 0.4 to 0.7 percentage points, depending how time effects are controlled for. The results indicate that much of the adjustment occurs within a few years of the introduction of the program, with the effects becoming relatively smaller as the intensity of the program expands. The effect is associated with a 3.1 percentage point reduction (a 20 percent decline) in the inflow of workers into formality rather than an increase of outflows from formality. Thus, while the aggregate net change in the level of formality is not that large, the proportional change in flows into formality is.
There is evidence of important income effects, with the introduction of SP associated with fewer transitions out of unemployment and lower rates of entry into the labor force. Our results also suggest higher sensitivity in larger households, as well as among households headed by persons with less than secondary education completed, particularly if the head is female. They also suggest a higher response among individuals who are covered by SS through someone else, or among individuals in a household that are not heads, spouses, or dependents of heads. Finally, our results suggest that workers pay for part of the newly acquired SP benefits with lower wages in the informal sector.
Background on Seguro Popular
México's Social Security system (SS) only covers about 45 percent of the population, namely, formally registered wage workers and their dependents. Self-employed workers are not obliged to contribute. This has left a large share of the population with limited access to health care and no access to pensions and other social benefits offered by SS. Moreover, a large share of employees in registered firms is not contributing to SS, even though contributions are supposed to be mandatory.
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To address the low coverage of SS, in 2001 the government launched a pilot program, Seguro Popular (SP), to improve health care access to all Mexicans not covered by SS. SP is financed by the federal and state governments. In principle, beneficiaries would pay contributions according to their decile of income, with families included in the lowest two deciles exempted from contributions. However in practice, only 2 percent of beneficiaries pay to participate in the program (Comisión Nacional de Protection Social y Salud, CNPSS, 2009) despite the fact that 65 percent of its beneficiaries are non-poor (Scott, 2006) . The only condition for eligibility is not to be a beneficiary of SS. Affiliation of the nuclear family is by household.
Coverage extends to the spouse or partner of the affiliate, children under 18, or up to 25 if single and students or economically dependent and living in same dwelling. In addition, parents of the head or spouse 65 or older living in the same house and economically dependent are also covered.
Other members of the household can also be covered, each one with their own individual affiliation. SS coverage is also by household. An important difference, however, is that SS only covers the spouse and children (up to 16, or up to 25 if disabled or studying) of the affiliate. This would suggest that larger households-particularly those where other relatives reside-would see SP as relatively more attractive and thus could have a higher probability of dropping or not joining SS.
Another feature of the SP program also helps with the identification strategy; the program was launched in 2002, but was rolled out across municipalities over time. This variation in location-time of SP coverage provides a cleaner test than a simple before-after comparison.
Studies show that there has been significant uptake of the program, although the impact of SP on health outcomes is mixed. King et al. (2007) However, the program did not show some other expected health effects, possibly due to the short duration of treatment (10 months).
4 Scott (2006) also conducted an impact evaluation of SP using data from 2004 and found that there was significant uptake. However, he finds that the selection of beneficiaries did not target the poorest states and households as effectively as its stated objectives. This raises the possibility that the program could indeed be affecting the decision of whether to work in the formal or informal sector. If the program successfully targeted those in the lowest income deciles, one might expect more limited impact on formality, as these households are already significantly less likely to participate in the formal sector. However, this evidence that non-poor households are participating in SP would suggest that it is affecting a portion of the population that might well be considering shifts between the formal and informal sectors.
Literature Review
Several studies have examined the impact on informality of large social programs that may affect the incentive workers have to exit formal jobs. This section first explores recent papers measuring the effect of SP on labor market outcomes in Mexico. It then discusses relevant papers that evaluate the impact of similar programs in other countries. Overall, there is suggestive evidence that SP may discourage formal employment, but data limitations, endogeneity, and omitted variables have left room for a more rigorous testing of the hypothesis.
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Four established working papers are particularly relevant for our study. Two found no effect of SP on labor market decisions, while two provide suggestive evidence of an effect-albeit using aggregate data or data only covering the Federal District.
Campos-Vazquez and Knox (2008) used aggregate data from 33 urban cities from the Encuesta Nacional de Empleo Urbano (ENE) during the period 2001-2004. They did not find any effect of SP on the rate of formal employment in the municipality. They also conducted a parallel analysis using individual-level data from 136 municipalities during 2002-2004 that also failed to find a significant effect. However, their data is only available for individuals from the poorest deciles; thus, it captures a segment of society that already has high levels of informality and on which it would be less likely that SP would have much effect. Another potential problem is that their period of study may be too premature to find any effect at all. (whether no one in the household holds a formal sector job). He assumes that eligibility in a given state is not correlated with the state's target intensity. He uses four repeated cross-sections of the national income-expenditure survey ENIGH (2000, 2004, 2005, and 2006) , which includes labor outcomes and categories of expenditures. ENIGH data has a total of 76,000 heads of household and 156,247 other members. He did not find a significant result on the probability of being in the formal sector, nor did he find an effect on wages. However, Barros did not control for unobserved characteristics as he uses cross section data. The target intensity may also be a poor measure of the actual intention to enroll households in SP; these targets are likely to reflect political stances rather than an accurate measure of the availability of SP services in an area. Bosch et al. (2010) looked at the effect of SP over a longer time period and did find a disincentive effect on formal employment. They used aggregate data at the municipality level from the Instituto Mexicano de Seguro Social (IMSS) from 2001 to 2008. They used a differencein-difference approach, comparing the differences in formal jobs outcome in municipalities with and without the program. They found evidence of a negative impact of the program on formality at late stages of the program (i.e. after 2007) and found that it is larger in small firms compared to micro firms (which already have a high level of informality). However, there are limitations to this work. Their data are aggregated at the municipality level, so they cannot control for individual heterogeneity or aggregation biases.
New working papers do use individual level data to look at the impact of SP (Aguilera, 2011; Azuara and Marinescu, 2011; Duval and Smith 2011) . However, they only use individual cross-sectional data; they do not look at how individuals change their employment status over time, nor do they control for unobserved heterogeneity. In addition, they do not take into account that individuals' decisions can be affected by the SS status of their spouse, nor do they consider both flows into and out of SS.
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One other paper is also pertinent, although it is not focused on SP itself. Juarez (2008) looked at a different program rolled out only in the Federal District to provide universal free health insurance in 2001. She constructed a difference-in-difference approach by comparing results with three neighboring states that did not have the program. The paper's focus is the effect on wages, but she used the program as an instrument for participation in the formal sector. Thus, the first stage results are relevant here. Juarez used quarterly individual data from Encuesta Nacional de Empleo 2000 Empleo -2004 , taking the subsample of unskilled 18-60 years old wage-earning women outside of the public sector. She was able to control for a number of individual and household characteristics. While it is a panel data, she does not use panel estimation techniques. Rather, she pooled the cross sections and clustered the standard errors at the individual level. She found that a woman with at most a high school education in the Federal District is 4 to 9.6 percentage points less likely to have a formal job after the policy change.
5 Duval and Smith (2011) look only at the likelihood of whether informal workers shift from being involuntarily informal to voluntarily informal, but used observed household characteristics in making this estimation. Azuara and Marinescu (2011) do look at transitions in employment categories, but only over a single quarter. Thus, their results would only capture changes that occurred at the precise moment of the rollout. Otherwise, their results are based on differences between individuals in the cross-section. They also measure SP on an annual rather than a quarterly basis.
Because Juarez (2008) is only testing a single district, and the change is over one period, it is more difficult to exclude the possibility of another trend in the Federal District contributing to the results. Moreover, at least part of the estimated effects could be driven by migration to covered areas. However, it is certainly suggestive that these types of effects may be at work in the larger SP program.
Programs such as Seguro Popular have been introduced in Argentina and Colombia and evaluated for their effects on formal employment. The programs do not share all of the same features as SP, but they indicate that it is worth evaluating the potential effect they may have on incentives to work in the formal sector. who are enrolled in school). Participants were required to perform 20 hours a week of training, school, or subsidized work in a private company for six months. However, it is unclear how much these work conditions were enforced. Because the program's goal was to alleviate poverty, beneficiaries included poor families even when the head of household or someone else in the household had some labor activity. In addition, as the federal government provided the funds while municipalities were responsible for program implementation, local governments had little incentive to promote formal jobs and reduce beneficiaries or to enforce requirements strictly.
The dataset consisted of two short rotating panels from the national household survey (Encuesta Permanente de Hogares Continua -EPHC) covering 70 percent of Argentinean urban populations in 28 large urban areas and representing 60 percent of the population. Individuals are interviewed in two consecutive rounds, left for two other rounds and followed again in the following two quarters (rounds). The variables of interest are whether a specific individual transferred to formal employment in period t to t+1 and whether the individual is a beneficiary of PJH in t. The authors employ a difference-in-difference estimation to study whether program beneficiaries are more reluctant to seek/accept formal jobs than otherwise equal counterparts, particularly when the relative value of the transfer with respect to formal wages declined. They found some evidence for an informality bias of the PJH in the period when the value of the transfer was relatively high compared to wages in the formal labor market. The effect of the distortion vanished when earnings in registered jobs rose substantially. The results, however, are not robust to all the specifications. Identification of the effects of SR comes from time variation across cities as to when a means test of eligibility for SR was implemented. In their panel estimates, the variation is also across eligibility to SR. However, with their data (biannual data for household surveys or two waves for the panel of poor individuals), it appears that there is only one round of data difference in the introduction of the program across cities. Thus, most of the identification comes from pre and post comparisons. This makes the results particularly susceptible to being influenced by other changes affecting labor markets that were occurring at the same time. For example, a broader package of labor market reforms was introduced to make labor markets more flexible, and there were external shocks that affected labor demand. The simultaneity of these changes makes it difficult to ascribe all of the effects to the SR program.
The studies reviewed on issue both in Mexico and outside of Mexico suggest that social programs that put incentives on informal work can have an effect on the level of informality.
However, the papers are not conclusive and there is room to improve the measurement of the effects. The next section describes the data and the identification strategy proposed for this task.
Expected Effects of SP
Seguro Popular provides health benefits to households provided that the individuals are not in formal jobs or covered by SS through someone else in the household. In that regard, the introduction of SP can affect various margins:
1. Participating/not participating. As households spend considerable resources on health care, any benefit that reduces the costs of health care goods and services is tantamount to an increase in income. It is therefore expected that if this effect is important, some workers may reduce their labor supply. Also, transitions out of inactivity may decline.
2. Unemployment/not participating. Workers who were previously searching for a job may stop searching or search less intensively when the benefit is made available.
segmented labor market, that is, one in which informal workers are lining up to get formal sector jobs, the introduction of SP may not be sufficient to make informal jobs as attractive as formal ones. In that event, the introduction of SP should not affect the incentives to become informal, although it may still entail income effects, which affect the participation/non-participation and the unemployment/non-participation decisions of individuals and households.
Data
This study uses quarterly data from the National Employment Survey Encuesta Nacional de We observe whether a specific individual changes SS status (provided by formal employment) over consecutive periods. We also observe whether the individual is covered by SS through the spouse or directly through his or her job. At the household level we have an average of 100,000 households per period. Figure 1a shows the quarterly trend of the share of individuals and households covered by SS. Formality exhibits more of an upward trend after the first quarter of 2005. Figure 1b Three-fifths of individuals at the end of 2004 roll over to ENOE in 2005. However, in view of some methodological changes implemented to the ENOE relative to the ENE which could affect observations overlapping the two panels, we chose to discontinue rollover of individuals into 2005. In our estimates, differences in methodology across the two datasets are accounted for with either a survey dummy or with household fixed effects. 7 About 370,000 individuals per quarter. 8 Mexico had 2,456 municipalities in 2009, and the data covers 1,272. However, we eliminated municipalities that: 1) do not have at least 50 observations once; 2) do not have at least 30 observations which appear in at least four consecutive quarters.
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To measure SP we use the household registry of each entity with records on date of each household membership and location. We match the number of households registered in SP by municipality and quarter obtained from the administrative data with the panel data. 
Identification Strategy
The analysis will examine the impact of SP on the probability of a household being covered by SS by estimating the following specification. Finally, SP jt is defined as a dummy that takes a value of 1 in municipalities and periods in which the number of affiliates to the program is positive.
Panel data enables us to control for unobserved time invariant characteristics of the unit making the employment decisions (household). Thus, the average SP effect is given by and is estimated by comparing the differences in the probability of formality of households before and after SP is rolled out across municipalities with and without SP.
The identification strategy relies on the variation of SP rollout across municipalities and time. The difference-in-difference estimation controls for other municipality and time effects. The program was rolled out across the 32 states in Mexico over four years. Within states, coverage of municipalities was also rolled out over time (up to eight years). If is negative when looking at the probability of formal employment, this would be consistent with SP having the incentive of encouraging informality.
Our identification strategy could fail if the rollout pattern of SP coincides with other shocks affecting labor markets. Having multiple locations and multiple years mitigates this concern, although it cannot strictly rule it out. To minimize this problem, we control for macro level variables (quarterly GDP and inflation, or alternatively with quarter dummies). We also allow for state-specific time trends to capture the important heterogeneity of the Mexican economy.
The analysis also assesses the degree of sensitivity of results to the use of cross-sectional estimation by means of the following specification:
where  j denotes a set of municipality dummies, M t is a dummy that identifies whether an observation is part of the first or the second panel of data, and R it is a vector of individual characteristics of the household head.
An adult can get SS through his or her formal job, through his or her spouse's job or through parents if he or she is a dependent.
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The decision of a spouse to change sectors based on SS status is likely to be taken at the household level. If it is a joint decision, ignoring the spouse's decision is an omitted variable; but including it introduces endogeneity. We address this potential concern by estimating the model at the household level. This abstracts from whether one or more members in the household switch between formal and informal jobs to look at the status of the household as a whole. It limits the effects to those switches that affect the household's source of health insurance.
An important concern is that the rollout of SP could be correlated with informality trends in municipalities. This would affect our estimates because the error term would be correlated with our estimate of interest. The results presented in Table 2 , however, indicate that there is little correlation between the share of formality in a given period and municipality and the probability that that municipality receives SP in the following period.
The probability of SP being rolled out is measured with a dummy variable that takes a value of 1 when a municipality shows at least one affiliate in the SP registry, and zero otherwise. This is true whether the share of formality is lagged one or two years (Columns (1) - (4)). The rate of change of formality (measured as a percentage of households or of individuals in SS) in a municipality is likewise uncorrelated with the timing of SP's rollout (Columns (5) and (6)). These results limit concerns of the possible endogeneity of the deployment of SP across municipalities.
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Social Security and SP are not perfect substitutes. Contributing to SS also gives rights to pension and job security benefits. SP only provides for health benefits, which in principle are lower than those granted by SS. However, as previously mentioned, and unlike SS, SP provides benefits for all members of the household. Importantly, SP is also free. Therefore, the household's decision to choose between SP and SS could also be a function of wealth (richer people may opt for private health care even if SS or SP is available), the expectations of wages in each sector (formal and informal), and household characteristics, such as age, household size, and number of dependents (i.e., having more dependents may increase the need for medical coverage for extended members of the family, as well as increase the willingness to forgo a pension because of higher expectations of being taken care of in older age; also, younger individuals may care less about pensions.
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) Later in the paper, we discuss whether the effects of the introduction of SP have been different across different types of households.
Households vary in their underlying probability of having someone making SS contributions and thus providing SS coverage. For this table, the household is considered to be covered if either the head or the spouse of the head is making contributions to SS. Table 3 presents the average incidence of SS coverage across household types, averaged across time. As expected, households headed by people with lower levels of formal education (less than secondary schooling completed) are much less likely to be covered by SS than households headed by individuals with higher educational attainment. This is particularly true for female-headed households with less than secondary school completed. In contrast, smaller and larger households have similar rates of coverage. Table 4 shows the results of estimating the effect of the rollout of SP in a given municipality on the probability that a household in that municipality is covered by SS, based on models (1) and (2). Columns 1 and 2 report the results of the cross-sectional model, controlling for the characteristics of the household head (gender, age, education) as well as household composition characteristics, such as the number of children 5 years old or younger, the number of children between 6 and 13 years old, the number of individuals in the household that are older than 64, and municipality fixed effects. In addition, to control for macro variables and other time-varying effects, it includes quarterly national GDP, quarterly national inflation rates, and state-specific trends. All specifications are clustered at the municipality level (Bertrand et al., 2004) . The first column uses all the individuals in each household, while the second column uses only one observation per household.
Results
The results strongly suggest a moderately negative effect on informality when SP is deployed in a given municipality. The results are very similar across the two columns, indicating that the introduction of SP increases informality by about 0.7 percentage points, which amounts to an additional 1.5 percent of the baseline level.
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We next assess the robustness of our results to the introduction of random and individual fixed effects (Columns 3 and 4, respectively), making full use of the longitudinal nature of the data. This identification strategy is very demanding, as it is based on a comparison of the change in the probability of being formal of a given household around the introduction of SP in a given municipality. Because we can follow households during at most five quarters, our windows of observation around given thresholds are small. The advantage of this methodology is that it ensures that we compare the same households over time and therefore that the results are not due to composition effects resulting from aggregating different households over time-or due to the migration of individuals with a higher probability of being informal toward locations with SP.
This aspect is particularly important because household surveys in Mexico are not designed to be representative at the municipality level. This implies that cross-sectional estimates may suffer from aggregation at the municipality level of non-representative averages over time. This problem is avoided with fixed effects estimates, as they are based on comparing the behavior of given households over time. Given their superior possibilities to control for unobservables and make good use of existing data, most of our results are inferred from estimates that take full advantage of the longitudinal nature of the survey.
The results for the random and fixed effects models yield very similar coefficients and in both cases about half the ones obtained in the cross-sectional model. Thus, the coefficient of SP is negative and statistically significant and it indicates a magnitude of the impact of 0.4 percentage points. Nonetheless, the Hausmann test rejects the null hypothesis of equality between random and fixed effects. We therefore only estimate fixed effect models in the remainder of the paper.
We next assess the robustness of our basic results to changes in the specification. Column (1) in Table 5 reports the results of excluding state trends from the FE specification. This yields an impact of SP that is twice as large if included and similar in size to the one obtained with crosssectional estimates. Column (2) in Table 5 is identical to Column (4) Table 4 and is provided only for comparison. Column (3) reports the estimates when instead of controlling for business cycle and other macro variables with quarterly Log of GDP and inflation, quarterly time dummies are included. In that case, the size of the coefficient is further reduced and it is no longer significant. Therefore, we cannot exclude the possibility that SP has no effect, although this specification maybe too demanding, as it does not use most of the variation of the data.
One possible source of concern is whether our estimates are driven by the launching of a non-contributory pension program during the period of study in the municipality of Mexico City.
To the extent that individuals can obtain pensions if informal, informality could have become more attractive due to this program rather than SP. We re-estimate our basic results presented in Column 2, (i.e. including state-specific trends) excluding Mexico City from the sample (Col 4), and the results remain unchanged. We also re-estimate our results excluding the last quarter of 2004, a period in which the survey instrument changed and the sample size of the survey was reduced (Col 5) and again find no change in the results.
Finally, to take into account the extensive margin and the fact that the effects may intensify as the number of affiliates increases, we also estimate a quadratic specification with the Log and the Log square of the number of affiliates with our basic macro controls (state trends, Log GDP and inflation). The results are reported in Column 6. The quadratic specification suggests an effect which increases over time until it peaks, only to decline somewhat afterwards. It indicates that on average an increase in the number of affiliates of 10 percent leads to a decrease in 0.012 percentage points in formality. At the same time, the number of people in SP began at low levels such that the percentage increase in those affiliated with SP has risen tremendously over time.
Distance to SP roll out
To further assess the effects overtime of the introduction of the program, we estimate a third specification, which includes a full set of indicator variables that capture the distance to the quarter of deployment of the program in a given municipality-defined as the quarter in which the number of SP affiliates changes from zero to a positive number,-that is:
where D j denotes an indicator which takes the value of 1, quarters after deployment of SP in municipality j and where denotes number of quarters before the starting time of the program.
We also estimate a cross section version of this estimation, in which instead of household fixed effects we control for municipality fixed effects, household type dummies, and an indicator of whether the data belongs to the first or the second panel of the data.
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The results, summarized in figures 4a and 4b, suggest that the deployment of SP brings about a negative impact on formality which would become smaller over time. According to the cross-sectional estimates, effects would pick six to eight quarters after the introduction of the program, while in the FE estimation, effects would pick three quarters after deployment. After a few periods, the effects appear to be no longer significant; however, this may be related to the still short life of the program: only a relatively small fraction of households had access to the program for more than two years during the time span of our data. 
Intra-household dynamics
We next explore if, within households, individuals have different incentives to become informal given the availability of SP depending on their position in the household. These different dynamics could arise, for example, because coverage of SS is extended to eligible dependents of a contributor. Given the current design of SS, eligible dependents of a contributor who also contribute obtain exactly the same benefits as if they did not. Therefore, SS offers few incentives to contribute as a second earner. The availability of SP may make switching to informality more attractive for a second earner if the switcher and her family can get coverage by SP in addition to coverage by SS, thus maximizing access to different means of protection. In some municipalities, SP may provide closer access to clinics or hospitals even if of lower quality, which make it 21 convenient for families to have both and chose depending on needs. Another benefit of SP is that it extends health insurance coverage to other members of the household, such as elderly relatives, not covered in SS. While in principle, the rules of the program state that coverage to SP requires not being affiliated to SS, it is unclear whether this condition is enforced in practice.
To assess this, in Table 6 we re-estimate specification ( The results presented in Columns (3) - (6) are consistent with this hypothesis. Spouses are estimated to be more sensitive to the introduction of SP than heads of household (Column 3), particularly if married to or cohabitating with a head of household who is contributing to SS (Column 4). We confirm that the differences in coefficients provided in Columns (3) and (4) are statistically significant (Column 5). This would be consistent with SP and SS not being perfect substitutes, but operating as complementary programs in practice for some families. Household members who are neither heads nor dependents show an even higher level of sensitivity, about five times larger than the effects for heads of household (Column 6). In contrast, household members covered by SS by their parents exhibit a low degree of sensitivity to SP (Column 7), consistent with the finding discussed below that younger people and those with fewer dependents are less sensitive to the introduction of SP. We also confirm that there are no important differences in response to SP among household heads, if they are single with no dependents (Column 8).
One problem that may arise in these estimates is that the SS contribution status of other members of the household may be endogenous to an individual's own status if the members of a household make decisions jointly. This might particularly be the case in the regressions for spouses, since their decisions are likely to be made simultaneously with heads of household. To address this concern, we re-estimate the results presented in Column (5) by instrumental variables.
22
The SS status of the head is predicted with the set of variables included in specification (2), and the interaction between SP and the SS status of the head is predicted with interactions between the variables included in specification (2) and SP. The results of this IV approach are presented in Column (9) of Table 6 . Results suggest that the status of the head regarding SS is a very important predictor of the spouse's status. In addition, our results confirm that for spouses of heads of household who contribute to SS, the introduction of SP acts as an important disincentive for the spouse to contribute.
Overall, the analysis suggests that different individuals have markedly different incentives to switch to SP depending on their household situation. Heads of household, whether single or married, are not easily swayed to move to informality by the availability of lower quality, but free of charge, health insurance. In contrast, spouses of heads are more likely to switch, particularly if the head is already contributing to SS. We also find evidence that people other than heads of household, spouses of heads, or dependents of heads (such as older parents, relatives, cousins, etc.) have a higher probability of ceasing to contribute to SS after the rollout of SP than heads of household, their dependents or their spouses.
Labor flows
A number of studies have documented the high dynamism of the Mexican labor market, in terms of experiencing large flows in and out of the formal sector and also in and out of the labor market (Maloney, 1999; Pagés and Stampini, 2009 ).
In such a context, an important question is whether the introduction of SP leads to a change in labor market dynamics, and in particular, whether the increase in informal employment associated with the introduction of SP is related to larger inflows into informality (and out of formal jobs) and/or smaller outflows out of informality.
We address this question estimating the following specification at the individual level:
that is, we assess how the probability of individual i, of being in a given labor market status, in municipality j at time t (LM ijt ), is affected by SP, conditional on its past labor market status. We consider six possible labor market states: salaried employment with SS, salaried without SS, out of labor force, unemployed, self-employed and other types of informal employment such as unpaid family work. We also control for whether the individual has access to SS through someone else in the household (SS_cov ijt ) and for the interaction of this variable with SP. We estimate each equation for each labor market status separately; there are no efficiency gains from estimating the model jointly because the set of regressors are the same across equations.
The results are presented in Table 7 . Column (1) shows a decline in flows from informal salaried to formal salaried employment with the introduction of SP.
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The magnitude of the change in flow is substantial, 3.1 percentage points (on a base of 15 percent, so a reduction of 20 percent).
We also see a small reduction in transitions from self-employment to formal sector jobs (0.2 percentage points), a sizeable reduction in the transitions from inactivity to formal salaried employment (1.1 percentage points), and an even larger decline in flows from unemployment to formal salaried jobs. These results provide evidence that SP lowers the incentives of moving to formal wage employment from informal jobs, inactivity or unemployment.
In turn, Columns (2), (3) and (4) assess whether SP affects inflows into the informal sector.
We find evidence of a very small increase in the inflow to salaried informal jobs out of formal employment (0.5 percentage points) and no evidence of an increase in the inflow to selfemployment or other informal jobs out of formal salaried jobs as a consequence of SP rollout. So, while it may be argued that SP makes informal jobs more attractive, such a change has not been sufficient to persuade a large share of formal workers to switch into informality.
There are also some noteworthy effects on the transitions to inactivity (Column 5). The rollout of SP is associated with an increase in the inflows to inactivity from formal salaried employment (0.5 percentage points). The increase in inflows to inactivity is particularly evident among self-employed workers (2.3 p.p.) and workers in other informal jobs (1.8 p.p.). In addition, SP is associated with an increase in the share of workers who remain in inactivity one period after
(1 p.p.). We also find an increase in the persistence of unemployment and a decline in all unemployment outflows as a result of the SP, suggesting that it reduces workers' incentives to get out of unemployment and into jobs.
All in all, the evidence indicates that the reduction in formality has more to do with a decline of transitions into formality than an increase in the outflow from formality. This is consistent with SP having reduced the incentives of workers to actively search for formal jobs, while not providing incentives strong enough to dissuade many formal workers to switch into informality. The results also suggest that SP is associated with some significant income effects, reducing the incentives of people to be employed or actively search for jobs.
Effects across types of households
As indicated before, SP and SS are not direct substitutes. While SS offers a better health care package, and some additional benefits (most notably access to post-retirement income in the form of a pension, whose amount varies depending on the number of contributions), SS requires contributing a fairly large share of income to the program. Instead, SP offers only health benefits, but it is free of charge and covers more members of a household. Given these characteristics, it is expected that the introduction of SP would reduce incentives to participate in SS differently across types of households, depending on income, size of the household, or other characteristics. In order to test this prediction, we run our basic estimates at the household level for different types of households. The results are presented in Table 8 .
When separating according the education and gender of the head of household, we find the effects to be more important for households headed by individuals with lower levels of education, and this is true both for male-and female-headed households. As in Juarez (2008), we find the effects to be larger for less educated women than for males.
By age, the effect of SP is measured to be lower across households headed by younger and older people and stronger for those headed by middle-aged people. The lower reaction of older workers is not surprising considering that older workers place greater value on pensions, which are only provided in the formal sector. In addition, they consume more health care and are therefore more likely to give greater weight to the quality of the package. For their part, younger workers tend to be healthier and less concerned overall with health insurance of any kind.
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The evidence also indicates that larger households react quite differently to the introduction of SP than smaller ones. For households of more than five members, the introduction of SP reduces the probability of formality while the effect is not apparent for smaller households, which confirms that SP is more valuable to households in which the program allows the extension of coverage to more members.
Effects on Wages
Lastly, we explore whether wages adjust to the introduction of SP. Using the subsample of people who remain in paid employment from one quarter to the next, we estimate the following specification:
logwijt=SPjt+IFD_IFijt+FID_FIijt+IID_IIijt+IFSPjt*D_IFijt+FISPjt*D_FIijt+IISPjt*D_IIijt+ijt ( The results are reported in Table 9 . Focusing first on wage gains or losses prior to the introduction of SP, we measure that relative to the omitted transition (remaining in the formal sector), transiting from an informal to a formal job is associated with a further 1.5 percentage point (10 percent) increase in wages, while transiting from a formal to an informal job is associated with a 1.4 percentage point decline. In contrast, remaining in the informal sector leads to a minor wage decline of 0.2 percentage point relative to remaining in the formal sector.
As discussed, in an integrated labor market the introduction of SP should have led to a decline in wages in informal jobs and an increase of wages in formal jobs to compensate for an increase in fringe benefits in the informal sector. The interaction with SP is only statistically significant for those who remain in the informal sector and suggest a wage decline relative to those who remain in a formal job. This is consistent with the transition results: SP discouraged some people from exiting from the informal sector and transiting to formal jobs, remaining instead in the informal sector. In turn, wages in the informal sector declined somewhat relative to those in the formal sector.
All in all, the results indicate that the introduction of SP encouraged a moderate increase in informality, which increased faster as the program got better known and then declined somewhat. At the individual level, the effects mostly came from reduced flows into formal jobs, rather than through higher outflows from formality. These effects are more pronounced for individuals who are covered by SS through someone else in the household or are not heads, spouses of heads, or dependents of heads. At the household level, households headed by low skilled heads of household (particularly if female) or large households show a higher propensity to stop contributing to SS with the introduction of SP.
The results also suggest that informal workers paid partly for this benefit through a moderate reduction in their wages relative to those of formal workers.
Finally, our estimates also reveal that the provision of SP discouraged some workers from participating in the labor market and from actively searching for jobs. Such effects are given by the reduction of outflows from inactivity, and also by an increase in inflows to inactivity, particularly from some types of informal sector jobs. They are also noticeable in the reduction of unemployment outflows to all types of jobs.
Conclusions
The question of whether social protection programs distort incentives to encourage workers to be in the informal sector is of considerable interest to current policy makers. There is a worthy commitment to provide expanded health care coverage, but a concern not to provide disincentives to work in the formal sector. Providing evidence on the extent to which such incentives appear to be operating is an important contribution. Other papers looking at this question have provided mixed results. Our results, controlling for decisions at the household level-given that coverage in SS varies at the household level
13
-and for unobserved household heterogeneity provide the best test of whether such effects appear important. We find significant and robust evidence that such disincentives are at play, and that they are stronger in larger households, in households with less education, and for workers who are covered by SS through someone else. The magnitude of 13 Strictly for the spouses and their dependent children.
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the effects is on the order of 0.4-0.7 percentage points decline in the size of the formal sector, with much of the adjustment happening upfront (over the initial two years). Rather than formal workers moving into formality, such effects are driven by a reduction of flows out of the informal sector into formal jobs. Standard errors clustered at the municipality level in brackets * significant at 10%; ** significant at 5%; *** significant at 1% Standard errors clustered at the municipality level in brackets * significant at 10%; ** significant at 5%; *** significant at 1% Robust standard errors clustered at the municipality level in brackets + significant at 10.35%; * significant at 10%; ** significant at 5%
Macro controls include: state trend, quarterly log GDP, quarterly inflation
Household head controls include: number of children 0-5 years old, number of children 6-13 years old, number of adults 66 or older
